There are 79 medical schools in Japan-42 national, 8 prefectural (i.e., founded by a local government), and 29 privaterepresenting approximately one school for every 1.6 million people. Undergraduate medical education is six years long, typically consisting of four years of preclinical education and then two years of clinical education. High school graduates are eligible to enter medical school. In 36 schools, college graduates are offered admission, but they account for fewer than 10% of the available positions. There were 46,800 medical students in 2006; 32.8% were women.
Since 1990, Japanese medical education has undergone significant changes, with some medical schools implementing integrated curricula, problem-based learning tutorials, and clinical clerkships. A model core curriculum was proposed by the government in 2001 that outlined a core structure for undergraduate medical education, with 1,218 specific behavioral objectives. A nationwide common achievement test was instituted in 2005; students must pass this test to qualify for preclinical medical education. It is similar to the United States Medical Licensing Examination step 1, although the Japanese test is not a licensing examination.
The National Examination for Physicians is a 500-item examination that is administered once a year. In 2006, 8, 602 applicants took the examination, and 7,742 of them (90.0%) passed. A new law requires postgraduate training for two years after graduation. Residents are paid reasonably, and the work hours are limited to 40 hours a week. In 2004, a matching system was started; the match rate was 95.6% (46.2% for the university hospitals and 49.4% for other teaching hospitals).
Sustained and meaningful change in Japanese medical education is continuing. Japanesemedicaleducationhas undergone significant changes since the start of the final decade of the 20th century. 1, 2 This report presents an overview of the steps of the Japanese medical education process, highlights the factors that influenced the recent changes, provides an overview of the current state of Japanese medical education, and concludes with some perspectives on its future.
Medical Schools
There are currently 79 Japanese medical schools, representing approximately one school for every 1.6 million people. There are 42 national, 8 prefectural (founded by a local government), and 29 private medical schools. There is an additional medical school, the National Defense Medical College of the Japan Defense Agency, which is sometimes included as one of the national medical schools, bringing the total to 80 schools. The regulating body over all of the medical schools is the Ministry of Education, Culture, Sports, Science, and Technology (MEXT). Two of the private medical schools have unique missions: the Jichi Medical School educates all physicians for community care, and the University of Occupational Environmental Health educates physicians for industry, such as occupational physicians (employed by companies with more than 50 employees to care for them and foster a safe work environment), physicians for 34 hospitals of occupational diseases, medical officers of the organizations related to laborers' health, and researchers of occupational and environmental health.
A few years ago, the Japanese government decided to convert the national universities to nongovernmental institutions, in an effort to reduce the number of government employees and save money. In 2003, the National University Corporation Law 3 was legislated, and on April 1, 2004 , all of the national universities, including 42 national medical schools, became "national university corporations." 4 This change required the universities to take responsibility for their own finances and financial management. To cope with this change, by 2006, 7 of the 12 stand-alone national medical schools had merged with their neighboring national universities.
Undergraduate Medical Education

Programs for high school graduates
The standard Japanese undergraduate medical education program is six years long. Typically, there are four years of preclinical education and then two years of clinical education. High school graduates are eligible to enter medical school. The initial phase of undergraduate medical education contains, to varying degrees, general education in subjects such as biology, chemistry, physics, and mathematics, as well as a wide range of liberal arts subjects. The academic year starts on April 1 and ends on March 31. Japanese is the official language for medical education.
Programs for college graduates
Programs for college graduates were implemented for the first time at Osaka University in 1975, and by 2006, they had been adopted by 36 (46%) of the 79 medical schools, 5 but they account for fewer than 10% of the available positions. The graduate-entry programs were implemented in a structure parallel to that of the typical entry programs for high school graduates. The graduateentry programs are four years long in 21 schools and five years long in 11 schools. For the remaining four schools, MDPhD programs are provided as a part of their graduate-entry programs; the number of seats for the MD-PhD program is limited to five or fewer at each of these schools.
Student selection
Approaches to student selection vary, 6 but all include some combination of paper-based achievement tests, interviews, reports of high school gradepoint averages, recommendations from students' high school principals, and writing essays. In 2005, all 43 of the national and 8 of the prefectural medical schools used a national test administered by the National Center for University Entrance Examinations, which was established in 1988. 7 The required subjects are Japanese language, English, mathematics, two natural sciences (biology, physics, chemistry, geoscience, etc.), and two social studies subjects (Japanese history, world history, human geography, etc.). Private schools require English, mathematics, and two of three natural sciences (biology, chemistry, and physics). The test items are created primarily by the individual schools. There are admission offices in 7 of the 79 schools.
Medical students
In 2006, out of 103,384 applicants, 7,282 matriculated in the 79 schools. 8 In that year, there were fewer than 5% of graduate-entry students per school in 26 schools, 10% in 7 schools, 15% in one school, 20% in another school, and 40% in one other school. 5 The total number of medical students in Japan was 46,800 8 in 2006, of whom 15,331 (32.8%) were women.
The model core curriculum
In 2001, the Report of the Coordinating Council on the Reform of Medical and Dental Education 9 of the MEXT advocated guidelines for innovative changes to Japanese medical education. The report proposed an exemplary model of an integrated medical education curriculum, a "model core curriculum," which was developed by the Subcommittee for Research and Development of Medical Education Programs. The model curriculum outlined essential core components of the undergraduate medical education program; these were presented as educational content guidelines with 1,218 specific behavioral objectives. All Japanese medical schools were expected to implement the core curriculum using 70% of the existing contact hours, leaving 30% of contact time to achieve their school-specific curriculum goals. The coordinating council report also contained guidelines for implementing the clinical clerkship 10 and guidelines for evaluating the educational activities of faculty. 11 The guidelines were a product of cooperative work involving representatives of all 79 Japanese medical schools. The guidelines include the essential knowledge and skills of medical education as well as noncognitive elements and topics, such as principles of medical practice, communication and the team approach, problem solving and logical ways of thinking, safety, and risk management.
In response to this report, a series of remarkable changes have occurred in Japanese medical education.
Responses to a survey 12 conducted by the Association of Japanese Medical Colleges in 2005 revealed that the components of the core curriculum had already been implemented in 66 medical schools (83%), were under way in three schools (4%), were being planned by four schools (5%), and had not yet being planned by three schools (4%). Three schools (4%) did not reply to the question.
Curriculum structure
Integrated curriculum. In 2005, 32 schools (41%) had implemented an integrated curriculum in various ways. 12 In another 38 schools (48%), the curriculum was only partially integrated. Of these 70 schools, integration was throughout all four years in 16 schools, in years 2 to 4 at 19 schools, in year 3 in 15 schools, and in year 4 or later in 11 schools. Precise information was not obtained from nine schools. The remaining nine schools (11%) of Japan's 79 schools maintained a disciplineoriented curriculum.
Problem-based learning. Problem-based learning (PBL, or tutorial education) was systematically incorporated into an integrated organ-and system-based curriculum for the first time at Tokyo Women's Medical University in 1990. 13 In October 2004, a survey indicated that PBL was the prevalent educational method at 63 of the 79 Japanese medical schools (80%), 14 and PBL was planned in an additional 13 schools (16%). Two schools (3%) expressed no intention of adopting PBL at the time of the survey, and one school (1%) did not reply to the questionnaire.
The implementation of PBL in Japanese medical education has accelerated since it was first introduced in 1990. By 1994, three schools (4% of 79 schools) had introduced PBL; from 1995 to 1999, 11 more schools (14%) had done so; and between 2000 and 2004, PBL became the teaching method in 49 schools (62%). 13, 14 PBL was implemented beginning in the first year at 16 schools, at the beginning of the second year in 13 schools, in year 3 in 18 schools, and in year 4 in 16 schools. All of the PBL programs are the so-called "hybrid" type (a mixture of Barrowsian PBL and lectures).
Student assessment
The Common Achievement Test. The Common Achievement Test (CAT) is a new quality-assurance measure of students' mastery of the preclinical core curriculum at their medical school. The Common Achievement Tests Organization 15 (CATO) was established in March 2005 as a consortium of all the Japanese medical and dental schools and is responsible for the administration of the CAT. 16 The CBT phase can be administered at the individual member schools at their convenience; an examinee can access the test from his or her desktop computer. The CBT is composed of 300 items, and 
Clinical clerkship
The Japanese Medical Practitioner Law (Ishi-hou) Article 17 prescribes that no one will be allowed to perform medical acts without a physician's license, and Article 37 determines that a person who violates Article 17 will be sentenced to no more than two year's penal servitude or be punished with a fine of no more than ¥20,000 ($170 In 1991, a study committee for clinical education of the Ministry of Health and Welfare issued a report 18 arguing that the purpose of Article 17 was to protect the life and safety of patients. Therefore, medical procedures performed by medical students would not be deemed unlawful when the purposes, contents, and processes were reasonable from an educational standpoint and when the procedures would be as safe as when performed by a certified medical doctor. The study committee also proposed four requirements to allow medical students to perform certain limited medical acts during their clinical training:
▪ The acts should not be highly invasive, which should be stipulated explicitly.
▪ The acts should be carried out under the meticulous guidance and watchful supervision of teaching faculty.
▪ The clinical competence of the students should be evaluated/qualified in advance.
▪ Informed consent of the patients/families should be obtained. The MD degree
At the end of the final academic year, there is a graduation examination designed by each medical school. It is usually a paper-based test, but it may also include an advanced OSCE (not the same as the CAT OSCE) in some medical schools. The successful examinee is awarded an MD degree in the graduation ceremony at the end of March.
National Examination for Physicians
The Japanese National Examination for Physicians is conducted once a year for three days in mid-February by To make residency training effective, trainees must be paid reasonably, and so-called "moonlighting" is strictly prohibited by law. The work hours of residents are limited to prevent overwork. On June 3, 2005, the Supreme Court of Japan ruled that one resident's death had been the result of overwork in a university hospital. The court stated that although the trainee could be regarded as a learner on the one hand, in Japan, trainees must also be regarded as laborers • Society and medical services (2%)
• Medical information and certificates (2%)
• Structures and functions of the human body (3%)
• Medical interview (6%)
• Principal symptoms (15%)
• General physical examination (13%)
• Basic clinical tests (5%)
• Basic clinical decision making (4%)
• Primary ambulatory care (9%)
• Principal diseases/traumas/syndromes (10%)
• Fundamentals of treatment and basic clinical skills (8%)
• Team approach of medical services (3%)
• Lifestyles and risks for health (6%)
• Psychological/social aspects of patients (5%)
• Quality and safety of medical services (3%)
• General aspects of being educated (2%) *This examination is given once a year to all graduates of Japanese medical schools and includes 100 required items among its 400 total items. The passing level for the required items is 80%. Labor. The remaining 372 applicants who did not match to programs probably found positions on their own, through direct negotiation with individual hospitals. After the initial required twoyear postgraduate training, the trainee advances in his or her own career path and may enter graduate school, proceed to an advanced clinical training course for a specialist, or serve as a general physician in the community
Advanced Postgraduate Clinical Training Programs for Medical Specialists
The advanced postgraduate clinical training programs for medical specialists are offered by the clinical departments of the medical schools and at a number of teaching hospitals. These training programs are between four and six years in length. During or after finishing this advanced clinical training, the trainee may sit for the board examination for a basic specialty approved by the academic societies. Eligibility for the board examination includes finishing a qualified training period of five years at the designated teaching facility, for which the period of initial obligatory postgraduate training may be counted. Successful applicants are given the title of board-certified medical specialist of the academic society.
The system of medical specialties is organized by the Japanese Board of Medical Specialties, 26 which was established in December 2002 under the auspices of the Japan Medical Congress, the Japan Medical Association, and the Council of Medical Specialties. Eighteen fields were designated as the basic specialties, and the corresponding academic medical societies/associations are responsible for their specialties' board examinations. A physician is allowed to practice in only one basic specialty.
In addition to the basic specialties, there are 26 subspecialty societies/associations and seven societies/associations that cover multiple areas. A physician may practice in multiple subspecialties as long as he or she has already qualified as a specialist in either internal medicine or surgery.
Education at Graduate Schools
Until March 2005, 23 of the 43 national university corporations for medicine and four of the eight prefectural medical schools had changed their principal focus from "school of medicine" to "graduate school." This movement was known as "prioritizing graduate school," following a policy of the MEXT. As a consequence, the faculty belong primarily to the graduate school. However, all medical graduate schools also have undergraduate schools of medicine, and all the faculty of any graduate school concurrently hold positions in the undergraduate schools of medicine.
Both medical and nonmedical graduate courses are provided in all 79 medical schools. The master's degree courses are for two years, and the PhD degree courses are for the succeeding two years. Thirtyseven schools offer master's courses for graduates who have completed a nonmedical undergraduate education. The only schools of public health are at Kyoto University and Kyushu University; in 2007, Tokyo University will be added.
In 2003, the total number of students in the graduate schools who were studying medicine was 16,914, representing 81.4% of the capacity of seats. Among them, 4,460 (26.4%) students were shakai-jin, meaning students who have full-time or part-time jobs. 27 To accommodate their work schedules, the contact hours for these students are usually not during the daytime.
Current Issues and Future Perspectives
Stimulated by the model core curriculum as the benchmark, undergraduate medical education curricula have significantly changed in most medical schools in Japan. The proposed model core curriculum was originally intended for quality assurance and to set a minimum requirement for physicians. The next step will be the further enhancement of each individual school's medical education program, using the remaining 30% of school hours that are focused on the individual school's mission. 
Teaching and Learning Moments Learning About Clinical Uncertainty
I had just walked in the doorway. "I can't believe this is going to be all over," Mrs. Smith said, and she walked up to me before I could say anything. "The doctor said that it's probably cancer, you know, the thing they found on the CAT scan," she continued. Mrs. Smith was the wife of Mr. Smith, a patient I had admitted to the neurology service four days ago. Mr. Smith had a three-month history of memory loss and sharp personality changes. A mild-mannered, laid back businessman who ran a successful business for decades had developed into a dependent who never knew what day it was, rarely understood where he was, and was so anxious that he writhed back and forth in his hospital bed. This was his third hospital admission-and his wife wanted answers.
She started to cry. I still hadn't even said a word. "We've been going on like this for so long, and we finally are getting close to an answer. I'm sorry for being so emotional." "I understand," I said back to her, "You've been down a long path, and anyone would feel like you do now. We're not sure that this finding is cancer, as you know. What I can promise you is that we'll do everything we can to get to the bottom of this."
What struck me after our conversation was that the idea that her husband Two of the hardest lessons I have learned over the course of this past year, therefore, are first that clinical answers are not always clear, and that dealing with a system as complex as the human body necessitates a lack of precise understanding. More crucially, I have begun to confront how that uncertainty can take a toll on patients. Before I started medical school, I had thought that nothing must be more devastating to a patient than a crippling diagnosis. Now I know that for many patients, the uncertainty of not knowing can prove far more frustrating. Mrs. Smith and I have both learned that lesson the hard way. It has been one of my toughest lessons in medical school-but I will be a better doctor for it.
Note
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